Introduction: Financial strain and discrimination are consistent predictors of negative health outcomes and maladaptive coping behaviors, including tobacco use. Although there is considerable information exploring stress and smoking, limited research has examined the relationship between patterns of stress domains and specific tobacco/nicotine product use. Even fewer studies have assessed ethnic variations in these relationships. Methods: This study investigated the relationship between discrimination and financial strain and current tobacco/nicotine product use and explored the ethnic variation in these relationships among diverse sample of US adults (N = 1068). Separate logistic regression models assessed associations between stress domains and tobacco/nicotine product use, adjusting for covariates (e.g., age, gender, race/ethnicity, and household income). Due to statistically significant differences, the final set of models was stratified by race/ethnicity. Results: Higher levels of discrimination were associated with higher odds of all three tobacco/nicotine product categories. Financial strain was positively associated with combustible tobacco and combined tobacco/nicotine product use. Financial strain was especially risky for Non-Hispanic Whites (AOR:1.191, 95%CI:1.083-1.309) and Blacks/African Americans (AOR:1.542, 95%CI:1.106-2.148), as compared to other groups, whereas discrimination was most detrimental for Asians/Pacific Islanders (AOR:3.827, 95%CI:1.832-7.997) and Hispanics/ Latinas/Latinos (AOR:2.517, 95%CI:1.603-3.952). Conclusions: Findings suggest discrimination and financial stressors are risk factors for use of multiple tobacco/ nicotine products, highlighting the importance of prevention research that accounts for these stressors. Because ethnic groups may respond differently to stress/strain, prevention research needs to identify cultural values, beliefs, and coping strategies that can buffer the negative consequences of discrimination and financial stressors.
Background
Although cigarette smoking has declined in the United States (US), smoking prevalence remains high in specific subpopulations and continues to be the country's leading cause of preventable disease and death (Jamal et al., 2016; U.S. Department of Health and Human Services, 2014) . Moreover, smoking prevalence varies by demographic subgroups, including race/ethnicity, economic status, and stress status (Chen & Unger, 1999; DeCicca, Kenkel, & Mathios, 2000; Jamal et al., 2016; Unger et al., 2001) . Persons living below the poverty level have twice the prevalence rates of smoking compared to persons living above the poverty level (26.1% to 13.9% respectively), and persons with serious psychological distress report dramatically higher prevalence of smoking (40.6%) compared to persons experiencing lower levels of stress (14.0%), with notable differences across ethnicity (Jamal et al., 2016) . It is therefore important to identify ethnic differences in smoking risk factors and develop culturally tailored cessation approaches to augment current prevention efforts.
Psychosocial stressors, such as financial strain, discrimination, work stress, and adverse life events, are consistent predictors of substance use and negative health outcomes (Levi, 1974; Levine & Scotch, 2013; Thoits, 2010) as they strain an individual's internal resources and ability to effectively cope (Kamarck, 2012; Lazarus, 1966; Slopen et al., 2013) . Chronic and acute stress elicit psychological and physiological responses that undermine self-regulation and overload coping strategies, increasing vulnerability for nicotine use (Conway, Vickers Jr, Ward, & Rahe, 1981; Landrine & Klonoff, 1996; Ng & Jeffery, 2003; Slopen et al., 2013) . Because nicotine can reduce stressful feelings and provide short-term positive reinforcement (Conway et al., 1981; Koob & Le Moal, 2002; Ng & Jeffery, 2003; Parrott, 1995; Slopen et al., 2013) , smoking is often a form of self-medication.
Discriminatory stress resulting from ethnic, sexual orientation, or gender discrimination predicts tobacco product use particularly among women and ethnic minority groups (Chae et al., 2008; Guthrie, Young, Williams, Boyd, & Kintner, 2002; Unger, 2018) . Financial strain is also associated with smoking and is commonly defined as economic hardships such as financial anxiety due to debt, being unable to afford needed items, poor housing conditions, long-term unemployment, and low income (Guillaumier et al., 2017; Kahn & Pearlin, 2006; Siahpush, Borland, & Scollo, 2003; Siahpush & Carlin, 2006; U.S. Department of Health and Human Services, 2014) . Although studies have shown that a degree of financial strain can promote a reduction in smoking, severe financial strain increases quitting difficulty and increases relapse after quitting (Guillaumier et al., 2017; Kendzor et al., 2010; Pyle, Haddock, Poston, Bray, & Williams, 2007; Siahpush, Yong, Borland, Reid, & Hammond, 2009 ). Since severe financial strain is negatively associated with cessation, and smoking rates are highest among economically vulnerable populations and those with low socioeconomic status (SES) (Kendzor et al., 2010; U.S. Department of Health and Human Services, 2014) , prevention efforts need to focus on disadvantaged groups.
Discriminatory and financial stressors are not equally distributed across populations and tend to vary by ethnicity, with disparities in tobacco product use especially pronounced in populations dealing with ethnic discrimination, such as African Americans (Guthrie et al., 2002; Landrine & Klonoff, 2000; Slopen et al., 2012) , Asians/Pacific Islanders (Booker et al., 2007; Forster, Grigsby, Rogers, & Benjamin, 2018) , Hispanics (Lorenzo-Blanco, Unger, Ritt-Olson, , and multiethnic populations (Booker, Gallaher, Unger, Ritt-Olson, & Johnson, 2004; Unger et al., 2001) . Although there is a wealth of information exploring individual stressors and cigarette use, limited research has explored the effects of multiple domains of stress and the use of several types of tobacco/nicotine products. Typically, studies have not examined whether there are ethnic variations in the relationship between patterns of stress domains that include discrimination and financial strain and tobacco/nicotine use (Slopen et al., 2012; Slopen et al., 2013) . To fill this gap in the literature, the present study examined differences in the relationship between discrimination and financial strain, and tobacco/nicotine product use across four groups.
Since the proliferation of alternative nicotine delivery systems, trends indicate that a large portion of the tobacco market is shifting from traditional, combustible tobacco products to alternative nicotine delivery systems such as smokeless tobacco and electronic nicotine products (Alcalá, von Ehrenstein, & Tomiyama, 2016; Bhattacharyya, 2012; Nguyen et al., 2015) . Although e-cigarettes contain fewer toxicants, this move from traditional cigarette smoking to other tobacco products does not necessarily eliminate all negative health outcomes (National Academies of Sciences, E., and Medicine, 2018). With the increase in the prevalence and popularity of novel nicotine/tobacco products, it is important to explore possible ethnic variations in the relationship between discrimination and financial stress and combustible and electronic tobacco/nicotine product use.
The present study assessed the possible dose-response relationship between discrimination and financial strain, and current tobacco/nicotine product use. We hypothesized that financial stressors would be associated with higher odds of current H1) combustible tobacco product use; H2) electronic nicotine product use; and H3) any tobacco/ nicotine product use. We also hypothesized that discrimination would be associated with higher odds of current H4) combustible tobacco product use; H5) electronic nicotine product use; and H6) any tobacco/ nicotine product use. We also explored racial/ethnic differences in these associations; however, due to limited prior research in this area, we did not develop a priori hypotheses about the strength or direction of racial/ethnic differences.
Methods
Participants (N = 1068) were recruited through Mechanical Turk (MTurk), a website facilitated by Amazon that crowdsources participants, matching "workers" with available tasks from "requesters" (Buhrmester, Kwang, & Gosling, 2011; Sheehan, 2017) . With demographics similar to the general US population and a successful track record with tobacco product use studies, MTurk allows researchers' access to a large population of willing and diverse research participants (Buhrmester et al., 2011; mTURK Tracker, 2017; Sheehan, 2017; Snider, Cummings, & Bickel, 2017; Unger, 2018) . Data collected represent participants residing in 44 different states with the largest proportion of respondents living in California (11%), Florida (7.4%), New York (7.0%), and Texas (6.7%).
Inclusion criteria were US residency, being at least 18 years old, and having at least 90% of previous MTurk assignments completed. Consenting participants completed an electronic 30-item survey approved by the University of Southern California Institutional Review Board. The questionnaire took approximately 20 min to complete and included questions about demographics, SES and financial strain, tobacco/nicotine product use, social stress and discrimination, and social support and adverse childhood experiences. Participants received a $5 compensation upon completion, through the MTurk system.
Measures

Financial strain
The index measuring accumulated financial strain was comprised of items from the National Longitudinal Survey of Youth, Children and Adults, and items were prefaced with, "During the past 12 months" (Bureau of Labor Statistics, 2017). Difficulty paying bills was one item asking: "How much difficulty have you had paying bills?" Responses were dichotomized to "No difficulty" to "Some difficulty" = 0 or "Quite a bit of difficulty" to "Great difficulty" = 1. Not making "ends meet" each month was assessed by asking: "Thinking about the end of each month, did you generally end up with…" Responses were dichotomized to "More than enough" to "Just enough" = 0 or "Not enough" = 1. Putting off buying needed items was measured by asking: "How often do you put off buying something you need such as food, clothing, medical care, or housing because you don't have money?" Response options were dichotomized to "Never" and "Rarely" = 0 or "Occasionally" and "All the time" = 1. Emergency fund was measured by asking: "Have you set aside emergency or rainy-day funds that would cover your expenses for three months in case of sickness, job loss, economic downturn, or other emergencies?" Selection options were "Yes" = 1 and "No" = 0. Consequences of financial delinquency were comprised of: "Had an account sent to a collection agency," "Had something repossessed," "Filed for bankruptcy," and "Foreclosure of a property you owned or were renting." Response options were coded "No" to all four items = 0 or "Yes" to any of the four items = 1. Needing a payday loan was measured by asking: "Received a loan from a payday or other store-front lender." Selection options were "Yes" = 1 and "No" = 0. Overdue bills (> 60 days) were comprised of three items: "Utility bills," "Credit card bills," and "Other bills." Selection options were coded: "Not late to any bills" = 0 or "Late to at least one of the three bills" = 1. Overdue loans (> 60 days) were comprised of: "Mortgage or rent," "Car payment," and "Other kinds of loans." Selection options were coded: "Not late to any loans" = 0 or "Late to at least one loan" = 1. A cumulative financial strain index score was calculated by summing affirmative responses ranging from 0 to 8.
Discrimination
Discrimination related distress can occur as a result of discrimination based on many characteristics: gender, race, age, physical appearance, income/education, and weight. Discrimination was measured with the Everyday Discrimination Scale (Williams, Yu, Jackson, & Anderson, 1997) . Sample items include: "Treated with less courtesy than others," "Treated with less respect than others," "Receive poorer service than others," "People act as if they think you are not smart," "People act as if they are afraid of you," "People act as if they think you are dishonest," and "People act as if they're better than you are" (Essed, 1991b; Williams et al., 1997) . Response options ranged from 0 "Never" to 5 "Almost every day." Responses were summed (Cronbach's alpha 0.938) and standardized with a mean of 0 and standard deviation of 1.
Covariates
Gender/Sex was coded female = 1 and male = 0. Race/ethnicity was comprised of Black/African American, Native American, Asian/ Pacific Islander, Hispanic/Latina/o, and multiracial/other, with Non-Hispanic White as the reference group. Due to low numbers, "Native American" and "Multiracial/Other" were excluded from models. Age was categorical and comprised of response options; "17 or younger," "18-20," "21-29," "30-39," "40-49," "50-59," and "60 or older." Due to low numbers, age was truncated to; "29 or younger," "30-39," "40-49," and "50 or older."
Combustible tobacco product use
Combustible tobacco product use was measured by assessing how often the respondents used "cigarettes," "cigar," "tobacco in a pipe," and "hookah." Responses were summed and then dichotomized to: do not use = 0 and use = 1.
Electronic nicotine product use
Nicotine product use was measured by assessing how often the respondents use "electronic cigarettes/e-cigarettes/vaping" and "heatnot-burn product such as iQOS." Responses were summed and then dichotomized to: do not use = 0 and use = 1.
Any tobacco/nicotine product use
Tobacco/nicotine product use was measured by assessing how often the respondents use "cigarettes," "electronic cigarettes/e-cigarettes/ vaping," "cigar," "tobacco in a pipe," "hookah," "smokeless/chewing tobacco," and "heat-not-burn product such as iQOS." Responses were summed and then dichotomized to: do not use = 0 and use = 1.
Analysis
To assess potential dose-response relationships, three separate logistic regression models assessed the associations between financial strain and discrimination and combustible tobacco product use, electronic nicotine product use, and any tobacco/nicotine product use; adjusting for covariates (e.g., age, gender, ethnicity and, household income). Interaction terms were calculated to determine whether these associations differed across ethnicity. Due to statistically significant ethnic variation in these associations, the final set of models was stratified. Stratified logistic regression analyses tested the associations between financial strain and discrimination with combustible tobacco product use, electronic nicotine product use, and any tobacco/nicotine product use; adjusting for covariates. Probabilities of combustible and electronic tobacco/nicotine product use by stress domain and ethnicity were calculated using the delta method. Analyses were conducted using SPSS software version 24, with statistical significance level set to 0.05 (IBM Corp, 2016).
Results
Slightly over half of respondents identified as male (58.8%) and reported having a household income below $50,000 (53.8%). The most frequently reported age range was 29 years and younger (40.6%) ( Table 1) . Much of the sample identified as Non-Hispanic White (67.0%) and the average everyday discrimination score was 8.698 (SD = 7.303) ( Table 1) . Approximately two-thirds of the sample reported at least one financial stressor (69.8%), with an average of 1.837 (SD = 1.854) financial stressors; yet among those reporting any financial stressors, the average was 2.513 (SD = 1.533). Overall, 47.4% of the sample reported using tobacco products; with 40.7% using combustible tobacco products; 25.6% using electronic nicotine products; and 4.3% using smokeless/chew tobacco products (Table 1) .
Regarding the first aim, there was a significant dose-response relationship between both domains of stress and each tobacco/nicotine product type apart from the relationship between financial strain and electronic nicotine product use. Financial strain was associated with higher odds of both combustible tobacco product use (AOR:1.205 95%CI:1.111-1.306) and any tobacco/nicotine product use (AOR:1.139 95%CI:1.050-1.234), but was not associated with electronic nicotine product use. Discrimination was associated with an increase in the odds of all types of tobacco/nicotine product use: combustible (AOR:1.448, 95%CI:1.253-1.672), electronic (AOR:1.444, 95%CI:1.241-1.697), and any tobacco/nicotine product use (AOR:1.424, 95%CI:1.233-1.644) ( Table 2) .
Regarding the second aim, there was significant variability in relationships between domains of stressors and tobacco/nicotine product use across ethnic groups. Among Non-Hispanic Whites, every additional financial stressor was associated with an increase in the odds of combustible tobacco product use (AOR:1.265, 95%CI:1.151-1.391), electronic nicotine product use (AOR:1.127, 95%CI:1.020-1.245), and any tobacco/nicotine product use (combustible, electronic, and smokeless/ chew) (AOR:1.191, 95%CI:1.083-1.309). Similarly, financial strain was associated with an increase in the odds of using all types of tobacco/ nicotine products: combustible (AOR:1.592, 95%CI:1.142-2.221), electronic (AOR:1.437, 95%CI:1.056-1.956), and any tobacco/nicotine product use (AOR:1.542, 95%CI:1.106-2.148) among Blacks/African Americans. However, among Asians/Pacific Islanders, financial strain was not associated with combustible tobacco product use or any tobacco/nicotine product use and was associated with a decrease in the odds of electronic nicotine product use (AOR:0.501, 95%CI:0.260-0.965). Among Hispanics/Latinas/os, there was no association between financial strain and any of the categories of tobacco/ nicotine product use (Table 3 ).
There were also ethnic differences in the discrimination and tobacco/nicotine use relationship. Among Non-Hispanic Whites, higher discrimination scores were associated with an estimated increase in the odds of electronic nicotine product use (AOR:1.255, 95%CI:1.018-1.474); however, after controlling for financial stress and other covariates, discrimination was not associated with other categories of tobacco/nicotine product use. Conversely, among Blacks/ African Americans, discrimination was associated with higher odds of combustible tobacco product use (AOR: 1.972, 95%CI:1.171-3.319) and any tobacco/nicotine product use (AOR: 2.070, 95%CI:1.222-3.507), but not for electronic nicotine product use. Among Asians/Pacific Islanders, discrimination was also associated with higher odds of all types of tobacco/nicotine product use: combustible (AOR: 3.128, 95%CI:1.572-6.224), electronic (OR: 3.658, 95%CI: 1.738-7.700), and any tobacco/nicotine product use (AOR:3.827, 95%CI:1.832-7.997). Among Hispanics/Latinas/os, discrimination was associated with higher odds of all types of tobacco/ nicotine product use: combustible (AOR:2.808, 95%CI:1.737-4.541), electronic (AOR: 2.580, 95%CI:1.613-4.128), and any tobacco/nicotine product use (AOR: 2.517, 95%CI:1.603-3.952) (Table 3 ).
There were pronounced differences in the probabilities of tobacco/ nicotine product by ethnicity among respondents with higher scores on both stress domains. At higher levels of financial strain, the probabilities of Hispanics/Latinas/os using either combustible or electronic tobacco/nicotine products were higher as compared to other ethnic groups. This contrasts with Non-Hispanic Whites who increased from the lowest probabilities among all reported ethnicities, to the highest probabilities at the higher levels of financial strain (Fig. 1a & b) . Higher discrimination was associated with higher probabilities of tobacco/nicotine product use for all ethnicities; however, Hispanics/Latinas/os have the sharpest increase followed by Asians/Pacific Islanders, and Blacks/African Americans ( Fig. 2a & b) .
Discussion
The current study investigated the relationship between discrimination, financial strain, and three categories of tobacco/nicotine product use. Nearly half of the sample reported using tobacco/nicotine products, well above the national average. Moreover, slightly over half of respondents fell below the median US household income level (Guzman, 2017) . These findings are in accordance with studies demonstrating a higher prevalence of tobacco/nicotine product use among lower income households (Guillaumier et al., 2017; Jamal et al., 2016; Siahpush & Carlin, 2006) . In fact, tobacco/nicotine product use may contribute to exacerbation of financial hardships and increasing stress (Siahpush et al., 2003; Slopen et al., 2013) due to cost and stigma of using tobacco/nicotine products. Our results also comport with Note: All models control for age, gender, household income, and other stressors. *p < 0.05, **p < 0.01, *p < 0.001, OR = Odds Ratio, 95% CI = 95% Confidence Interval, FS = Financial Strain, SS = Social Stress.
research suggesting that financial strain and social stress, including discrimination, increase risk of smoking (Guillaumier et al., 2017; Guthrie et al., 2002; Siahpush et al., 2003; Slopen et al., 2013) , and contribute to the literature by exploring these relationships across combustible and electronic tobacco/nicotine products. Ethnic differences were significant even after adjusting for demographics and household income, suggesting both domains of stress are uniquely associated with an increased risk of tobacco/nicotine product use beyond SES. Although, it is worth noting that overall, African American respondents reported significantly higher discrimination scores, potentially exacerbating the relationships found. These patterns are not unique; they have been seen in other studies and may in part be due to some items from the Everyday Discrimination Scale being adopted from qualitative work in African American populations (Essed, 1991a (Essed, , 1991b Kim, Sellbom, & Ford, 2014) . However, this does not detract from the overall findings or those within other ethnic groups. Moreover, this makes an even stronger case for considering the benefits that culturally tailored intervention could have, given the significant differences across stress domains.
Although accumulated stress was not tested in this research, it is key that stress models consider the joint effects of multiple types of stressors and tobacco/nicotine product use. Tobacco/nicotine prevention strategies may benefit from programs that explicitly link discrimination and financial strain to culturally-based coping and social support. In sum, these findings build on research suggesting that future work will need to identify whether cultural factors associated with lower odds of risky behaviors can mitigate the negative effects of discriminatory and financial stressors for nicotine use (Forster, Grigsby, Soto, Sussman, & Unger, 2017; Soto et al., 2011; Unger et al., 2002; Unger, Shakib, Gallaher, & Ritt-Olson, 2006) .
Although no causal inference can be drawn from cross-sectional research, these data suggest that the risks associated with stressors for tobacco/nicotine product use differ across product type. Research has demonstrated discrimination and financial strain as strong predictors of tobacco/nicotine product use; however, in the present study, discrimination was a risk factor for all tobacco/nicotine products, whereas financial strain was not associated with electronic product use. This may be due in part to marketing practices of nicotine product companies and the initial startup costs of electronic nicotine products compared to a pack of cigarettes. There may be unique patterns of stress/ strain associated with use of specific tobacco/nicotine products and future studies may benefit from analysis of these patterns to determine if these relationships hold in the general population and if patterns are linked to individual tobacco/nicotine products. Although preliminary, we also identified potential ethnic variation in the relationship between increased stress and tobacco/nicotine product use, building on previous work investigating these variations in stress and tobacco/nicotine use. Our findings contribute to the growing, but limited literature, of patterns of variation across a broad range of ethnic backgrounds. Among this sample, discrimination was associated with an increase in the odds of tobacco/nicotine product use among minority populations; however, financial strain was a risk factor among Non-Hispanic Whites and Blacks/African Americans, and discrimination was significantly riskier among Asians/Pacific Islanders, and Hispanics/Latinas/os for all three categories of tobacco/nicotine product use, when compared to all other ethnic backgrounds. This pattern of results suggests that tobacco/nicotine interventions designed for these populations need to consider strategies that mitigate specific stressors, including discrimination. Due to the limited sample size, these findings are preliminary; however, when considering prior research, it suggests that there is an underlying relationship that needs to be further explored in future studies using diverse samples. Understanding that different ethnic populations have varying experiences with stress, these unique patterns provide further evidence for the utility of ethnically tailored tobacco/nicotine product use intervention and the inclusion of specific stress coping strategies, depending on ethnic background. Moreover, when considering both intervention and policy initiatives, it is important to note that stress plays a unique role in the use of different tobacco/nicotine products. This information provides insight into determining possible cessation strategies for specific tobacco/nicotine products. There is a growing body of research suggesting psychosocial stressors, including discrimination and financial strain, play a key role in all types of tobacco/nicotine product use, underscoring the importance of considering psychosocial stress in smoking prevention strategies. Macro-policy considerations may serve to reduce chronic hardships and inequalities while intervention may improve by leveraging downstream mediators. Future studies should consider possible culture specific moderators in the relationship between stressors and different types of tobacco/nicotine product use to inform intervention and policies so that they can leverage cultural factors and develop tailored prevention and recovery strategies for disadvantaged, high-risk populations.
Limitations
There are several limitations to the current study. First, due to selfselection, this study is similar to other convenience samples with limited generalizability. Though MTurk data is not representative of any specific population, the demographics of the current sample are relatively similar to that of the US population; although, MTurk samples tend to be more diverse than samples typically used in clinical research (Chandler & Shapiro, 2016) . Nevertheless, studies suggest that MTurk data produces highly reliable scale data and is well-studied with nearly 15,000 papers using the MTurk platform as a data collection resource. Although data came from 44 states, due to the sample size, regional differences were not examined, but should be a focus area of future studies. Second, any inferences should be considered in light of the cross-sectional design of the study that cannot establish causal relationships or temporal ordering. Third, although the sample was large enough to analyze patterns among aggregate categories of tobacco/ nicotine product use, future research, using larger samples, needs to explore these associations across a broad variety of products (e.g., chew, hookah, e-cigarette, etc.). Fourth, because of limited variability, demographic categories were truncated, and ethnicity was divided into four categories. More work is needed to replicate these relationships in large, multiethnic samples. Fifth, prior work has shown that although the Everyday Discrimination Scale has an overall measurement equivalence across racial/ethnic groups, when using the seven item scale, Asian and Hispanic populations tended to score lower on latent constructs as compared to Non-Hispanic White and African American populations (Kim et al., 2014) . In this study, African Americans did have significantly higher discrimination scores compared to all other race/ethnicities, and racial/ethnic differences should be considered in light of these potential measurement inequalities. Sixth, future study should consider additional tobacco/nicotine products such as cigarillos and smokeless tobacco. Although smokeless tobacco was included in the study, the limited response did not allow this product to be analyzed. Both cigarillos and smokeless tobacco have unique ethnic associations, and as such, are an important part of understanding ethnic difference in any tobacco/nicotine product research.
Conclusion
Discrimination and financial strain are risk factors for use of multiple tobacco/nicotine products, highlighting the importance of policy and prevention research that accounts for psychosocial stress in tobacco control initiatives. Because stress/strain exposure is not equally distributed in the population and subsets of the population may respond differently to specific domains of stress, future prevention research needs to identify cultural values, beliefs, and coping strategies that can buffer the negative consequences of discrimination and financial strain.
